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$X$ Bana,ch $G^{r}$ , $J$ : $Xarrow 1\mathrm{R}$
$G$- ( $g\in G$ $u\in X$ $. \int(\mathit{9}^{u})=.J(u)\mathrm{I}$ $\mathrm{C}^{1}$
. , $\Sigma$ ( $G$ ) ,
$\Sigma=\{v$. $\in X|g_{1l}=u\forall g\in G^{1}\}$ . $.J$ critical point
, $.J$ $\underline{\nabla}$’ critical point
. , critical point $.J$ critical
point . ,
(2.1 ). Palais [6] – (G-rnanifold
setting) , ( $G$




$\varphi$ : $Xarrow(-\infty,$ $+\infty|$ $G$- .
$\partial(\varphi|\Sigma)(\cdot u)+(J|\Sigma)’(\cdot \mathcal{U})\ni 0\Rightarrow\partial\varphi(\mathrm{t}/,)+.J’(u)\ni 0$ (1)
. \Sigma $\varphi+.J$ critical
point $\varphi+J$ critical pont .
* .
1197 2001 176-188 176
, 2 $\mathrm{C}^{1}$ (‘ ’ ,




2 Principle for Smooth Functions
22 Palais [61 . ,
“ ” , .
$X$ Bana,ch $x*$ . $X,$ $X^{*}$
$||\cdot||,$ $||\cdot||_{*}$ . $x*\langle,\cdot.\cdot\rangle x$ $X$ $x*$
, ( $\cdot,$ $\cdot\}$ .
$G^{l}$ , $\pi$ $G$ $X$ . , $g\in G^{\mathrm{v}}$
.\acute $\pi(g)$ $X$
$\pi(e)=\mathrm{I}\mathrm{d}x.!$
$7\Gamma(g_{1}\mathit{9}.\mathit{2})=\pi(_{C/1}\backslash )\pi(g_{\mathit{2}})$ $\forall c/\backslash \cdot c1’.J\mathit{2}\in G$
(c-$\cdot$ $G$ ). $(_{-7}^{-\mathrm{v}}$ $x*$ $\pi_{*}$
:
$\langle_{7\ulcorner_{*}}(\mathrm{t}/)c.f\cdot. \mathrm{t}\mathit{1}\rangle=$ $\langle.f.\prime \mathrm{T}(.q^{-1})u.\rangle$ $\backslash \zeta/\in G.$ . $f\cdot\in X^{*}$ . $\cdot\iota/$. $\in X$ .
, $\overline{\prime|}$ $\overline{J\downarrow}*$ $.(j\cdot U.,$ $.\zeta/.f\cdot$
. $X$ ( $X^{\mathrm{x}}$ ) $f$
. $f\cdot(c\supset^{\mu}.,\mathrm{I}=.f\cdot(\cdot\alpha)$ $\forall_{\mathrm{c}}\mathrm{t}-/\in G_{T}.\forall\cdot\iota/$. $\in x(\mathrm{o}\mathrm{r} X^{*})$
G- .\acute $X$ ( $x*$ ) $M$
$\backslash \subset-/M(=\{\supset\Gamma^{\cdot}\mathrm{t}/.| U$. $\in \mathrm{i}il\})\subset M$ $\forall g\in C_{\mathrm{T}}|$
G- .
$\underline{\nabla}_{=}\{1/$. $\in x|g\iota/$. $=U. \forall_{\{/\sim}-\in G\}$
$.\mathrm{V}$
$\underline{\nabla}*=$ $\{.f\cdot\in X^{*}|.(/.t\cdot=.t\cdot \forall_{\overline{\mathrm{t}},j}.\in G\}$
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. , $\underline{\nabla},$ $arrow*\nabla$ , $X,$ $x*$
. , $f\cdot\in x*$ G-
. $\approx\nabla.,$ $arrow*\nabla$ $X_{\mathit{1}}.x*$ $(_{T^{-}}’$
.
$J:Xarrow 1\mathrm{R}$ G- $\mathrm{C}^{11}$. .
$(\mathrm{P}_{\mathrm{U}})$ $(.]|_{\Sigma})’(\mu.)=0\Rightarrow.J’(\iota l)=0$ .
. $.$] $|\underline{\nabla}$ .J $arrow\backslash ^{\neg}$ .\acute ’ Frc\’echet,
.
(Pu) 1 .




$\{.f\cdot\in X^{*}| \langle.f_{\mathit{1}}..\mathit{1}^{\cdot}\rangle=0\forall\alpha\cdot\inarrow\}\nabla$ .
$P_{7^{-}\mathit{0}}of\cdot$. $\Sigma_{*}\mathrm{n}_{\cup}^{\nabla\perp}=\{0\}$ , (PU) .
$v_{D}0$ .J|\simeq \nabla critical point . $.]’(U_{\forall \mathrm{U}})=0$ .
$.J$ G-
$\langle.J’(\mathrm{L}cj\cdot U_{}), \cdot \mathrm{t}’\rangle$ $=$ $1\mathrm{i}_{111\frac{J(jCU,+t\cdot \mathrm{L})-.J(_{\mathit{9}}\iota/)}{f}}tarrow 0^{\cdot}\cdot..$
”
$=$ $1 \mathrm{i}_{111}.\frac{J(_{1l}+\dagger c_{j^{-1}}\mathrm{t}))-.](\iota\prime)}{f}tarrow 0^{\cdot}.$
‘
$=$ $\langle.J’(\iota l).\mathit{1}\backslash (j^{-}\mathrm{t}1)\rangle$
$=$ $\langle_{\backslash }c/\cdot J’(\lfloor l‘), \iota’\rangle$ $\forall_{\overline{\subset},)}.\in(_{7}’\forall\iota/$ . $\mathrm{t}’\in X_{:}$
$.J’(g\cdot\iota/.)=.\overline{\mathrm{t}}j^{]’}.(\mu)$ $\forall\supset C\in G,$ $\forall \mathrm{t}\iota\in X$ (2)
. $v_{0},\inarrow\nabla$ $g.J’(\iota\iota_{\mathrm{u}})=.J’\mathrm{O}\prime_{\mathrm{U}}.)$ $.\subset/-\in G$
. $.J’(u_{\mathrm{U}})\in\Lambda_{*}\nabla$ .
–
$x*\langle\cdot]’(\cdot u_{0)}, v\rangle X=\Sigma^{*}\langle(\cdot J|_{\Sigma})’(\mathrm{L}/\prime \mathrm{u}), \mathrm{t}’\rangle\Sigma=0$ $\forall v\in.arrow\nabla$
. $\Sigma^{*\langle\cdot,\cdot\rangle_{\Sigma}}$ $\Sigma$ $\underline{\nabla}*$ .






. G- $\mathrm{C}^{1}$ . $.J$ , . $f$
.
.




$\Sigma^{*\langle(J|_{\Sigma})’(u),\rangle}v\underline{\nabla}=$ $\langle.f\cdot, \cdot \mathit{0}\rangle=0$ $\forall v\in\Sigma$
. $U_{\wedge}$ .I $|_{\underline{\nabla}}$ critical point . , $\underline{\nabla},$
$* \bigcap_{arrow}^{\nabla}\perp=\{0\}\Pi$
$(\mathrm{p}_{0})$
2.1 A $\mathrm{c}_{\mathrm{o}\mathrm{u}1}1\mathrm{t}\mathrm{e}\Gamma$ Exainple
( $[(_{)_{\backslash }}3.2]’\cdot)$ (Po) – .
$X=1\mathrm{R}^{2}.‘ G=\mathbb{R}$ IR $1\mathrm{R}^{\mathit{2}}$
$7\ulcorner(f)(_{i}\mathrm{t}_{J}..|J)=(x+f_{J}1J,\cdot|/)$ $f_{J}\in 1\mathrm{R}_{i}.(_{X}\mathit{1}^{\cdot}|J)\in 1\mathrm{R}^{\mathit{2}}$
. $\infty\nabla$ $x$ $\{(x\cdot, 0)|x\in]\mathrm{R}\}$ – , $\underline{.\nabla}\perp$ $/\iota$ $\{(0, \mathrm{t}1/)|y\in$
$1\mathrm{R}\}$ . , $\underline{\nabla}*$ $y$ – .
$\underline{\nabla}*\mathrm{n}_{\infty}^{\nabla\perp}\neq\{(0,0)\}$ , PROPOSITION 2.1 $(\mathrm{P}_{\mathrm{U}})$ .
.\acute $.J(x, y)=|J((x, y)\in 1\mathrm{R}^{2})$ , $G^{t}-$
. $(x, /\iota)\in \mathbb{R}^{2}$ $J’(.’.\iota\cdot, /1)=(0,1)$ $.J$
critical point . $J|_{\underline{\nabla}}$ $0$ , $\Sigma$ ( $x$ )
$.J|_{\underline{\nabla}}$ critical point , $(\mathrm{P}_{0})$
.
2.2 $\mathrm{T}1_{1}\mathrm{e}$ Isometric Case
, 2 .
(A.1) $X$ .
$(\mathrm{A} 2)$ $G$ $X$ ,
$||gu||=||u||$ $\forall g\in G’,$ $\forall u\in X$ .
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(A 2) $G$ $x*$ .
$F$ $X$ $x*$ duality ntap . (A.1) $F^{-1}$ $x*$
$X$ duality llla.p , 1 . (A.2)
$F^{-1}(^{\underline{\nabla}}*)\subsetarrow\nabla$ .
$f\inarrow*\nabla$ , $g\in C_{7}$ :
$||_{\mathrm{e}}(/^{F}-1$ $(.f\cdot)||=||F^{-1}$ $(.f\cdot)||=||.f.||\cross\cdot$
$\langle.f\cdot, gF^{-1} (.f)\rangle=$ $\langle.f\cdot, F^{-1} (.f\cdot)\rangle=||.f.||_{*}^{\mathit{2}}.$ .
, $gF^{-1}$ $(.f\cdot)=F^{-1}(.f\cdot)$ , $F^{-1}$ $(.f\cdot)\in\underline{\nabla}$ .
REMARK (2) $F^{-1}(\Sigma_{*})\subset\Sigma$ .
$J(.f)=- 1/2||.f||_{*}2$ $(.f\in X^{*})$ , G\^ateaux .\acute .$f$
.
Gateaux $\delta J(.f)$ $F^{-1}(.f\cdot)$ – (Barbu [8, Chapter 1]
). $J$ $x*$ $G$- (2)
$F^{-1}(_{\mathit{9}.f)}.=gF^{-1}$ $(.f\cdot)$ $\forall c\supset\in G$
( (2) $.J$ Gateaux
Frechet ). . . $f\cdot\in\underline{\nabla}*$
$F^{-1}$ $($ .$f)\in\Sigma$ .
THEOREM 22 (A. 1), (A.2) $(\mathrm{p}_{\mathrm{u}})$ .
$P\gamma\cdot oof$. PROPOSITION 2.1 $\Sigma_{*}\caparrow\nabla\perp=\{0\}$
.
.$f \cdot\in\mu_{*}\nabla\bigcap_{arrow’}^{\nabla\perp}$ . .$f\cdot\inarrow*\nabla$ $F^{-1}$ $(.f\cdot)\in\underline{\nabla}$ . . $f\cdot\in\underline{\nabla}\perp$ ,
$||.f\cdot||_{*}^{\mathit{2}}=\langle.f\cdot, F^{-1}(.f\cdot)\rangle=0$, $f\cdot=0$ $\square$
2.3 Tlie Conipact Case
, .
(A 3) $G$ , $7$ , $G\cross X$ $X$
$(g, ’ u)-,$ $g\cdot u$ .
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$(\mathrm{A} 3)$ $\subset_{7}$’ Harr $\mu$ – .
t/ $\in X$ . – $A’u\in X$
$\langle.f_{\mathit{1}}..A\cdot U_{\nearrow}\rangle=\int_{G^{l}}\langle.\dagger...(j\cdot U.\rangle d\mu(\backslash /’)$ (3)
.
$A’\cdot u:=J_{G^{-}}Cj\cdot U_{\text{ }}d\mu(\subset j)$
. $A’$ .
$\bullet$
$A^{i}$ , $X$ $arrow\nabla$ .. $C$ $X$ G- $A(C)\subset C$ .
(3) $A_{U}$. , Vanderebauwhede $[1_{J}$.
Section 2.5] Rudin [ $9_{J}.$ Chapter .3] .
THEOREM 2.3 ([6. THEOREM 5.1]) (A.3) $(\mathrm{P}_{0})$ .
$P’\cdot oo.f.\underline{\nabla}\cap\underline{\nabla}\perp*=\{0\}$ .
. $f\cdot\in\underline{\nabla}\cap\nabla\perp*arrow$ . .$f\cdot\neq 0$ . . $f\cdot\in\underline{\nabla}*$ ,
$\mathrm{f}\mathit{1}=\{\iota/| \langle.f_{i}.\cdot\iota/.\rangle=1\}$ $X$ . $U\in H$ $($ . $f\cdot\neq 0$
$H\neq\emptyset$ ). $Au\in H\cap^{\underline{\nabla}}$ . $A\iota 4\inarrow\nabla.,$ $.f\cdot\in\underline{\backslash \neg}\perp$
$\langle$ . $f\cdot\cdot,$
$I-^{\mathit{1}}1U$ ) $=0$ . $A_{U_{c}}\in H$ $\square$
3 Principle for Subdifferentials
$\varphi$




$(.|)_{(}r\cap(\cdot \mathcal{U})=$ $\{.f\cdot\in X^{*}|\varphi(\cdot \mathrm{t}^{)})-_{\Psi}\wedge(\mathrm{t}/.)\geq \langle.f\cdot, \iota’-\cdot u\rangle \forall \mathrm{t})\in X\}$
. $\partial\varphi$ $X$ $x*$ .
, $\varphi$ G- , 2 $.J$ G- $(^{\mathrm{t}1}$,
. 1 . (PU)
.
181
(1) $\partial((\circ|_{\Sigma}r)(\lfloor/.)+(.J|_{\underline{\nabla}})’(\cdot \mathrm{t}l)\ni 0$ $\underline{\backslash \neg}$ $\underline{\nabla}*$
. .\acute .
$.\iota/$. $\in D((|r^{\cap}\underline{\backslash \neg})$ $\dot{c}1.11\mathrm{d}$ $\varphi|_{\underline{\nabla}}(\iota’)-\varphi|_{\Sigma}(\{\int)\geq\backslash ^{\neg}*\langlearrow-(./|\backslash arrow\backslash )’(l/). \mathrm{t}’-\iota l\rangle_{\Sigma}$ $\forall_{l)}\inarrow\backslash ^{\neg}$
.
$\mathrm{t}/$. $\in\underline{\nabla}_{\cap D((r^{\cap)}}$ ancl $\backslash ^{\mathit{1}}\rho(\mathrm{t}))-\varphi(U)\geq x*(-$ /(l). $\iota’-l/\rangle_{\backslash ’}.\cdot$ $\forall\iota^{1}\in\underline{\backslash ^{\urcorner}}$
. $\underline{\nabla}$ $I_{\Sigma}$ $(j((\cap r+I_{\nabla,arrow})(l/)+.J’(\mathrm{t}’)\ni 0$
( $x*$ ).
(1) :
$(\mathrm{P}_{1})$ $\partial(\varphi+I_{\underline{\nabla}})(u)+.J’(\mathfrak{l}/)\ni 0\Rightarrow(^{-}.)_{\varphi}(\mathrm{t}t)+.J’(\mathrm{t}/)\ni 0$ .
, $(\mathrm{P}_{1})$ .
Frecltet , G- :
$\partial\varphi(gu)=_{\mathit{9}^{(?_{\varphi(}}}U,)$ $\forall.c/\in G_{2}^{1}.\forall_{U}.$. $\in X.$ (4)
$\partial_{r^{c}}((gu‘)\subset yc\partial_{r^{\eta}}((\cdot u)$ . . $f\cdot\in\partial_{(_{f’}}\cap(\backslash /\cdot-)c\iota/$
$\varphi(\mathrm{t}^{)})-\varphi(\mathrm{t}t)$ $=$ $\varphi(_{\Gamma/\cdot\iota}.’)-\varphi(\mathrm{c}C/\iota/)$
$\geq$ $\langle.f\cdot.c/\backslash \mathrm{t})-.(/\iota/.\rangle$
$=$ $\langle g^{-1}.t\cdot, \mathrm{t}’-U\rangle$ $\forall \mathrm{t}’\in Al’$
. $.(/f-1.\in\partial(\circ r(\mathrm{t}l‘)$ , . $f$
.
\in 9\partial \mbox{\boldmath $\varphi$}(( .
. .t/- $\in G.\prime l/\in X$
$yc\partial(^{\eta}(r\iota\iota)=_{\mathrm{c}}c/^{\partial}(\circ\}’(.c^{-}/cjU)1,\subset_{\mathrm{L}}c/\mathit{9}-1\partial(, (r^{\circ}\backslash \mathrm{L}c//.)=\partial(_{\Gamma}\cap(’\zeta\backslash /\cdot \mathrm{t}/\cdot \mathrm{I}\cdot$
(4) .
REMARK (4) , [$/$. $\in\approx\nabla$ $\partial_{r}(\cap(\cdot\iota/.)$ $x*$ G- $*$
. $\partial(\cap r$ 1 $\partial_{r}(\eta(\cdot \mathrm{t}l_{J})\inarrow*\nabla$ . .
$\partial\varphi(u)$ . Frechet
(2) , $(\mathrm{P}_{1})$ .
PROPosITIoN 2.1 , $(\mathrm{P}_{1})$ $\underline{\nabla}*\bigcap_{D}^{\nabla\perp}=\{0\}$
. , , $(c\iota\cdot)$
$x*$ $\Sigma_{*}$ $P$ :
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$(\alpha)C$ G- $*$ $P(C)\subset C^{\mathrm{Y}}$ .
PROPOSITION 3.1 $\Sigma_{*}\cap^{\underline{\nabla}\perp}=\{0\}$ , $(c\iota’)$ $x*$ $arrow*\nabla$
$P$ . $\partial(\varphi+I_{\underline{\nabla}})=\partial\varphi+\partial I_{\underline{\nabla}}$ ,
$\partial(\cap r+\partial I_{\underline{\nabla}}$ , $(\mathrm{P}_{1})$ .
$P_{7\mathit{0}\mathit{0}}.f$ .
$\partial_{r^{\eta}}((\cdot\iota \mathit{1}.)+\partial I_{\simeq}\nabla(_{U_{J}}.)+.J’(\mu.)\ni 0$ (.5)
$\partial(_{\Gamma’}\cap(u\mathrm{I}+.J’(\cdot u)\ni 0$ .
$(.\overline{3})$ $u\in\underline{\backslash .\neg}$ , $.[\in\partial_{(}\circ(rl,)$
$.f+h+J’(\cdot a)=0$ . $P$ P.$f\cdot+Ph+P.J’(\cdot U_{\ovalbox{\tt\small REJECT}})=0$
. $\iota\iota\in\infty\nabla$ $P.J’(, \lfloor\int)=.]’(\cdot U_{J})$ . , ( $c\iota^{0}\mathrm{I}$ $P.f\cdot\in\partial\varphi(u)$ .
, $Ph=0$ .
$\partial I_{\Sigma}$
$\mathrm{r}\nabla\perp$ – , $l\iota\in\infty\nabla\perp$ . $\Sigma^{\perp}$ $x*$ G-
, $*$ $(\alpha)$ , $Ph\in \mathrm{r}\nabla\perp$ .
$Ph\in \mathrm{r}_{\star}\nabla$ .\acute $\mu_{*}\mathrm{n}\nabla\Lambda\nabla\perp=\{0\}$ $Ph=0$ .
$\partial\varphi(u)+.]’(\cdot U.)\ni 0$ .
3.1 The Isoinetric Case
2.1 (A.1’) (A.2) .
(A. $1’$ ) $X$ $x*$ .
(A. $1’$ ) duality map $F$ $X$ $x*$ . , 2.1
$F(cju)=c_{j}F(\sim u)$ $\forall_{jC}\in G_{:}$ $\forall u\text{ }\in X$ (6)
$F(^{\nabla}arrow)=arrow*\backslash \neg$ .
THEOREM 3.2 (A. $1’$ ). (A.2) $(\mathrm{P}_{1})$ .
$P\uparrow Oo\mathit{1}$ . THEORREM 22( ) $\Sigma_{*}\cap\Sigma^{\perp}=\{0\}$ .
, $(\mathfrak{a}\cdot)$ $P$ : $Xarrow x*$ , $\partial(_{f\prime}\circ+\partial I_{\underline{\nabla}}$
.
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LEMMA 3.3 $\underline{\nabla}\perp$ $\underline{\nabla}*$ .
$X^{*}=\mathit{0}_{*}\dot{\not\in}\mathrm{b}^{\underline{\nabla}}\nabla\perp$ .
$Pr\cdot oof\cdot$ Of LEMMA $3.3$ . $.\dagger 0\in x*$ . $arrow*\nabla,$ $\underline{\nabla}\perp$ $arrow*\nabla\bigcap_{arrow}^{\nabla\perp}=\{0\}$
, $\dagger 0$ $.arrow*\nabla$ $\Sigma^{\perp}$ .
, $\rho$ : $x*arrow$ ]$\mathrm{R}$ :
$\rho(h):=.\frac{1}{\mathit{2}}||h-.f_{0}.||_{*}.\mathit{2}$ .
$x*$ , $\rho|_{\underline{\nabla}\perp}$ $11^{-}1\mathrm{i}\mathrm{n}\mathrm{i}_{1}\mathrm{n}\mathrm{i}_{\mathrm{Z}\mathrm{e}\mathrm{r}}h_{\mathrm{U}}$ – $(/\mathit{1}_{\mathrm{U}}$
$rightarrow\nabla\perp$ . $\dagger 0$ nearest point ). $\rho$ $\mathrm{G}_{\hat{\partial}.\mathrm{t}\mathrm{e}\mathrm{a}}.\iota \mathrm{t}\mathrm{X}$
$\delta\rho(h_{0})=F^{-1}(h\mathit{0}-.t0)$ (Barbu [8., Chapter 1] ).
$\langle h-h_{0,F}-1(h0-.t\cdot 0)\rangle\geq 0$ $\forall h\in\underline{\nabla}\perp$
. $\Sigma$ ,
$\langle h, F^{-1}(h0-.t.\mathrm{U})\rangle=0$ $\forall h\in\underline{.\nabla}\perp$
. Brezis [.3, PROPOSITION II.12] $F^{-1}(h_{\cup}-.\dagger \mathrm{u})\inarrow\nabla$ .
$h_{\mathrm{U}}-.t_{0}\in,\underline{\nabla}*$ . :
.$f_{0}.=(.\dagger.0-h\mathrm{o})+h\mathrm{U}_{J}$. . $f_{0^{-}}.h_{0}\in\underline{\nabla}*_{\mathit{1}}\cdot h_{\cup}\in\underline{.\nabla}\perp$ .
LEMMA 33 . $\ovalbox{\tt\small REJECT}$
LEMMMMA 3.3 ,
$P$ : $X^{*}arrow\underline{\nabla}*$ ’ $Q$ : $X^{*}arrowarrow\nabla^{1}$
( $Q$ .fu\mapsto h
. $P=\mathrm{I}\mathrm{d}_{X^{*}}-Q$ ).
LEMMA 3.4 $P$ $(\alpha)$ .
Proof
$\cdot$
$\mathit{0}\mathit{1}^{\cdot}$ LEMMA 3.4. $C$ $x*$ $G$ - (X
.\acute * ). . $\dagger 0\in C$ . LEMMA 3.3 , $f_{\mathrm{U}}$
:
.$f_{\mathrm{U}}.=l_{\mathrm{U}}+h_{0}$ , $l_{0=}P.t.0\in\approx\nabla*’ h_{\mathrm{U}}=Q.f_{\mathrm{U}}.\in\approx\nabla\perp$ .
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$/_{\mathrm{u}}\in C^{\gamma}$ $f_{\tilde{\mathrm{A}}[\mathrm{a}}$ .
. $l_{\mathrm{U}}\not\in C$ . $(\mathrm{A}.1’)$ . $C^{\gamma}\cap(/_{\mathrm{U}}+\Sigma^{\perp})$
1 nealest point $f_{1}$ . . $f_{1}$ :
.$f_{1}.=l_{0}+h1_{\mathrm{i}}$ $h_{1}\in\Sigma^{\perp}$ .
$/_{\mathrm{U}}\not\in C$ $h_{1}\neq 0$ , $h_{1}\not\in\Sigma_{*}$ ( $arrow_{*}\cap\nabla\underline{\backslash .\neg}\perp=\{0\}$ ).
$\backslash (/^{h}1\neq h_{1}$ $\backslash q\in G$ . $\supset c$
$h \underline{\cdot)}=.\frac{1}{\mathit{2}}(h_{1}+c\supset^{h}1)$
. $||gh_{1}$ $||_{*}=||h_{1}||_{*}$ $x*$ $||h_{2}||_{*}<||h_{1}||_{*}$ .
.$f_{2}..=l\mathrm{u}+h_{\mathit{2}}$
.
. $f_{\mathit{2}}.=. \frac{1}{\mathit{2}}.f_{1}.+.\frac{1}{2}g.f_{1}.$ .
. $f_{\mathit{2}}\cdot\in C$ , . $f_{1}$ .
LEMMA 3.5 $\partial\varphi+\partial I_{\nabla}arrow$ .
$P\cdot’\cdot oof_{\mathit{0}}f$ LEMMA 3. $\cdot$5. .
$A4$ : $Xarrow x*$ .\acute $\iota,\mathit{1}’$ : $Xarrow(-\infty, +\infty]$
.
$l.)”(.]_{\lambda}Au)\leq(\mathit{1}’(1l)+M\lambda$ $\forall\iota\int\in D(l,\mathrm{I}J^{\cdot}\forall\lambda>0$
$A+\partial\cdot\iota f$ , . J $A$
, $M$ $\lambda$ $u$ . $X$ Hilbert
([4, THEOREM 9]). $(\mathrm{A}.1’)$ Banach
, ([4, THEOREM 8]
[5. THEOREM 2.1] ).
$A=\partial(\cap$ . $\cdot \mathrm{t}\mathit{1}$$|=l\underline{\nabla}$ . $\lambda>0$ . $.J,\backslash$
$\partial(,\cap$ . $(^{\underline{\nabla}})\subset\underline{\backslash \neg}$ .
.
$\Gamma^{4}(.\int_{\backslash ^{u-u}}.)+\lambda\partial\varphi(.J_{\backslash \prime}u)\ni 0$ $\forall_{1l}.\in X$ .
185
$.C$) $\in G$ , (6) PROPOSITION 4 .
$F(_{C/\cdot/}.J.\backslash ^{\mu.-_{\mathrm{L}}\Gamma}U.)+\lambda\partial(\eta(r.‘/\cdot]_{\backslash }-.)U\ni()$ $\forall.\mathrm{r}/\in(_{r^{t}}$ . $\forall\iota/\in\lrcorner \mathrm{t}’$ .
,
$.J_{\backslash }.(\mathit{9}u)=.c/\cdot J_{\backslash }.\iota/$ $\forall.c/\in(,’$ . $\forall U$. $\in\lrcorner 1’$
. $\iota/$. $\in\underline{\backslash \urcorner}$ .\acute $.c/\in\zeta_{\gamma}$’ .j,\\iota / $=.C/^{J_{\backslash }}\cdot.\mathrm{t}l$ .
$.]_{\backslash },\mu$. $\inarrow\backslash \urcorner$ .
LEMMA 3. $\cdot$5 ( THE$()\mathrm{R}\mathrm{E}\mathrm{M}3.2$ ) $\square$
3.2 The Coinpact Case
23 (A 3) .
PROPOSITION 3.1 $P$ $A$ 4* .
:
LEMMA 3.6 $A^{*}/$ $x*$ $\mathrm{r}_{*}\nabla$ . $C^{\gamma}$ X*. $(_{\tau-}$’
$*$ $A^{*}(\zeta_{/}^{\gamma})\subset C’$ .
$P?OO.f\cdot$. , . $f\cdot\in X^{*}$ $A^{\underline{/}}1^{*}.f\cdot\in\underline{\nabla}*$ .
Harr ([.9, THEOREM 5.14]) (3)
$A.c/\mathrm{t}/$ . $=_{d}4\cdot 1/$ $\forall.c/\in(_{\tau_{;}^{1}}\forall\cdot\iota’$. $\in z1’$ .
$\langle_{\sim}c/^{A^{*}}.f\cdot, u\rangle$ $=$ $\langle.f\cdot,$ $A_{\mathrm{L}}’C^{-1}/U.)$
$=$ $\langle.f\cdot, A’u\rangle$
$=$ $\langle A^{*}.f\cdot, u\rangle$ $\forall.c/\in G,$ $\forall\cdot\iota\iota\in X$ .
$A^{*}.f\cdot\in\Sigma_{*}$ .
$A^{*}(C)\subset C$ .
.$f\cdot\in C$ $A^{*}.f\cdot\in C$ . $\sigma(X^{*}, X)$ $x*$
Hahn-Banach , $u\in X$ $c\in 1\mathrm{R}$
$\langle/A^{*}.f\cdot, u\rangle<C<\langle h, \cdot\mu.\rangle$ $\forall h\in C^{\gamma}$
186
. $\xi\subset/\in G$ $jC^{-1}.\dagger\in C$
$\langle.f\cdot, A\cdot u\rangle<c<$ $\langle.f\cdot, g_{U}..\rangle$ $\forall.c_{j}\in G$
(3) .
THEOREM 2.3 ( ) $\mathrm{r}_{*}\nabla\cap\Sigma^{\perp}=\{0\}$ . ,
:
THEOREM 3.7 (A.3) . $\partial\varphi+\partial I_{\underline{\nabla}}$ $(\mathrm{P}_{1})$
.
REMARK , 2 ,
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